Suppl. Fig. S1 : Summary of the analytical workflow. The key steps in the N-glycomic analysis of Dictyostelium are summarised starting with the acquisition of cells through to HPLC fractionation and MALDI-TOF MS and MS/MS. Abbreviations: CEX, cation exchange chromatography (Dowex 50); GF, desalting by gel filtration; NPGC, solid-phase extraction with non-porous graphitised carbon; PNGase, peptide:N-glycosidase, MeCN, acetonitrile; TFA, trifluoroacetic acid. Note that graphitised carbon chromatography results in two pools of glycans: 40% acetonitrile elutes all neutral glycans together with some monoacidic glycans ('neutral-enriched'), whereas 40 % acetonitrile with 0.1 % trifluoroacetic acid elutes acidic species including all those with multiple anionic groups ('acidic-enriched'). Fig. S2 : Detection of different epitopes in the AX3 and HL241 strains. Extracts (15 µg) of the wild-type AX3 (A) and mutant HL241 (H) Dictyostelium discoideum strains were tested for cross-reactivity to wheat germ agglutinin (WGA), anti-horseradish peroxidase (αHRP) and anti-mannose-6-phosphate (αM6P) antibodies. The Western blotting experiments thereby are compatible with the respective presence of terminal β-GlcNAc modifications, core α1,3-fucose epitopes and mannose-6-phosphate epitopes in both strains. Equal loading of protein was verified by Coomassie staining (not shown). Fig. S3 N- (a.u.) ; fraction numbers for the individual highlyabundant glycans, depicted using the nomenclature of the Consortium for Functional Glycomics, are according to the annotations in Figure 2 and Tables I and II The Dictyostelium AX3 Man8A isomer eluted after the Man8B isomer standard, whereas (B) the truncated Man5 isomer from the mutant strain HL241 eluted before the standard Man5. The column was calibrated in terms of glucose units (g.u.) using an isomaltose standard; further standards were Man5-PA, Man9-PA and the Man8B isomer obtained after digestion of Man9-PA with C. elegans Class I ER α mannosidase. The A, B and C branches of the Man8 isomers are indicated. (C-F) MS/MS of selected oligomannosidic glycans in their protonated forms (a standard Man8B isomer generated by class I mannosidase digestion of Man9, the Man8A isomer isolated from AX3, a commercial standard of Man5 and the isomer of Man5 isolated from HL241) confirms their composition; potential structures of selected fragments are shown.
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Suppl. Fig. S6 : Chemical and enzymatic treatments of neutral N-glycans from the mutant strain HL241. (A) The Man 6 GlcNAc 2 glycan (HIAX fraction 4, PNGase F released) was subjected to enzymatic digestion using A. saitoi α1,2-mannosidase or jack bean α-mannosidase; the Man 6 GlcNAc 2 isomer was sensitive to both mannosidases (loss of either two or five mannose residues), whereas the small peak of co-eluting Hex 5 HexNAc 3 lost either one or two mannose residues. (B) The major core fucosylated structure (Man 5 GlcNAc 4 Fuc 1 ; HIAX fraction 22, PNGase A released) was treated with either hydrofluoric acid (HF) or α1,6-fucosidase; the HF sensitivity is a further indication for a core α1,3-fucose modification. The [M+H] + ions and, where significant, also the [M+Na] + ions (Δm/z 22) are annotated.
Suppl. Fig. S7: MS/MS analysis of truncated N-glycans of the alg9 mutant HL241 carrying fucose, bi and/or intersecting GlcNAc modifications. (A-C)
The N-glycans from the strain HL241 released using PNGase F containing five or six mannose residues and three or four N-acetylglucosamine residues were purified by HIAX chromatography and subject Suppl. Fig. S10 : Positive mode MALDI-TOF MS analysis of the major anionic N-glycan in the HL241 strain. After purification, the N-glycan structure Hex 5 HexNAc 2 PMeS (HIAX fraction 15) was subjected to several treatments to determine the position of the anionic groups (PMe and S) and analysed in the positive-ion mode. Jack bean α-mannosidase digested two mannose residues groups from the glycan; after HF treatment and release of the methylphosphate group, the α-mannosidase digests aided the identification of the position of the sulphate group. The glycan is predominantly observed as [M+H-SO 3 ] + in the positive mode (together with some [M+Na] + and + ; Δm/z +102 and +124). The corresponding negative mode spectra for the mannosidase and/or HF treated forms of this glycan are shown in Figure 5 (panels C-F) in the main text.
